Selective modification of the catalytic subunit of cAMP-dependent protein kinase with sulfhydryl-specific fluorescent probes.
The catalytic subunit of cAMP-dependent protein kinase contains only two cysteine residues, and the side chains of both Cys 199 and Cys 343 are accessible. Modification of the catalytic subunit by a variety of sulfhydryl-specific reagents leads to the loss of enzymatic activity. The differential reactivity of the two sulfhydryl groups at pH 6.5 has been utilized to selectively modify each cysteine with the following fluorescent probes: 3,6,7-trimethyl-4-(bromomethyl)-1,5-diazabicyclo[3.3.0]octa-3,6-diene- 2,8-dione, N-(iodoacetyl)-N'-(5-sulfo-1-naphthyl)ethylenediamine, and 4-[N-[(iodoacetoxy)ethyl]-N-methyl-amino]-7-nitrobenz-2-oxa-1,3-diazole. The most reactive cysteine is Cys 199, and exclusive modification of this residue was achieved with each reagent at pH 6.5. Modification of Cys 343 required reversible blocking of Cys 199 with 5,5'-dithiobis(2-nitrobenzoic acid) followed by reaction of Cys 343 with the fluorescent probe at pH 8.3. Treatment of this modified catalytic subunit with reducing reagent restored catalytic activity by unblocking Cys 199. In contrast, catalytic subunit that was selectively labeled at Cys 199 by the fluorescent probes was catalytically inactive. Even though Cys 199 is presumably close to the interaction site between the regulatory subunit and the catalytic subunit, all of the modified C-subunits retained the capacity to aggregate with the type II regulatory subunit in the absence of cAMP, and the resulting holoenzymes were dissociated in the presence of cAMP.(ABSTRACT TRUNCATED AT 250 WORDS)